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I. Basis of the report 



1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originaily fiiecT and are not annexed to 
the report since they do not contain amendments,): 



Description, pages: 

1-4,7,8 
5,6,9.10 



as originally filed 
as received on 



28/07/2000 with letter of 



20/07/2000 



Claims, No.; 

10-13 

1-9 



as originally filed 
as received on 



28/07/2000 with letter of 



20/07/2000 



Drawings, sheets: 

1 /8-8/8 as originally filed 



2. The amendments have resulted In the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as If (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
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EXAMINATION REPORT International application No, PCT/CA9 9/00428 

V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) 

Inventive step (IS) 



Yes: 


Claims 


1-9 


No: 


Claims 




Yes: 


Claims 


8 


No: 


Claims 


1-7,9 


Yes: 


Claims 


1-9 


No: 


Claims 





2. Citations and explanations 
see separate sheet 

VIL Certain defects in the international application 

The following defects in the fomi or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents; 

D1: US-A-5 462 513 
D3: US-A-3 090 591 

2. Document D1 , which is considered to represent the most relevant state of the art, 
discloses (cf. column 2, lines 18-31, claim 1 and Fig. 2) a centrifugal concentrator 
for separating particulate material of higher specific gravity from particulate 
material of lower specific gravity from which the subject-matter of claim 1 differs in 
that the passage (1 10) of the flow controlling means is radially constrictible from a 
fully open to a closed condition while maintaining a cross-sectional shape which is 
substantially circular over a major range of such radial constriction. 

The subject-matter of claim 1 is therefore novel (Article 33(2) PCT). 

The problem to be solved by the present invention may therefore be regarded as 
providing a flow controlling means for a centrifugal concentrator, said flow 
controlling means having a fluid passage with adjustable cross-section and 
combining the advantages of allowing the passage of particles as coarse as 
possible while minimizing the amount of water flowing out the centrifugal 
concentrator. 

The solution proposed in claim 1 of the present application cannot be considered 
as involving an inventive step (Article 33(3) PCT) for the following reasons. 

The document D3 discloses (column 3, line 20 to column 6, line 69, Figs. 1-6) a 
flow control valve according to the characterizing portion of claim 1. D3 explicitly 
teaches the advantage of this kind of valve (column 1 , lines 22-45), used in 
pipelines carrying solids suspended in liquid, as providing a substantially circular 
port the diameter of which may be selectively varied. The skilled person would 
therefore regard it as a normal option to include this feature in the continuous 
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discharge centrifuge described in document D1 in order to improve the valves. 
Hence the subject-matter of claim 1 does not involve an inventive step (Article 
33(3) PCT). 

3. The additional features of dependent claims 2 - 7 and 9 apparently relate to 

design features which are known as advantageous from the state of the art (D3), 
therefore a person skilled in the art would find it obvious or inevitable to 
incorporate them in the centrifugal concentrator achieved by combining the 
documents D1 and D3. 

The additional features of claim 2 are known from column 3, line 20 - 33. column 
5, line 20 - 44, and Fig. 1, 3 and 4 of D3. 

The additional feature of claim 3 is disclosed in column 1, line 14 - 19, of D3. 
The additional feature of claim 4 is disclosed in column 6, line 3-16, and Fig. l 
and 3 of D3. 

The additional features of claims 5 and 6 are disclosed in column 5, line 31 - 44, 
and also column 2, line 3 - 6, of D3. 

The additional feature of claim 7 is disclosed in column 4, line 8 - line 26 and Fia 
1 of D3. ^" 

The additional feature of claim 9 is disclosed in column 4, line 3 - line 7 of D3. 

Therefore claims 2-7 and 9 do no involve an inventive step (Article 33(3) PCT). 

4. The additional features of claim 8 solve the problem to improve the function of the 
valve member by preventing transitory air leakage from the chamber of the valve 
body around the ends of the constrictor element. 

This solution is neither known from, nor rendered obvious by the prior art 
documents. 



Therefore the subject-matter of claim 8 is considered to involve an inventive step 
and claim 8 meets the requirements of Art. 33 (3) PCT. 

The invention as specified in the claims is industrially applicable in the production 
of centrifugal concentrators for separating particulate material of higher specific 
gravity from particulate material of lower specific gravity. 
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Re Item VII 

Certain defects in the international application 

1. Although claim 1 is drafted in the two-part form the features "flow controlling 
means (37) comprising a fluid inlet communicating with said outwardly-extending 
outlet, a fluid outlet and a passage (communicating therebetween and having a 
cross-sectional radius in the plane perpendicular to the longitudinal axis of said 
passage" are incorrectly placed in the characterising portion, as they are 
disclosed in document D1 (column 3. line 15 - 44, column 5, line 49 - column 6, 
line 8, Fig. 2 and 12-19) in combination with the features placed in the preamble 
(Rule 6.3(b) PCT). 

2. The units of measure employed on pages 6 and 7 ("hardness 75D"), and in Fig. 
12 (inch, ") are not additionally expressed in terms of the units stipulated by Rule 
10.1/(a)/and/(b) PCT. Furthermore, an error has occurred during amendment of 
page 10, because 3/8 inches equal to 0.9525 cm, not to 9525 cm (line 1). 

3. According to the requirements of Rule 1 1.13(m) PCT the same feature shall be 
denoted by the same reference sign throughout the application. This requirement 
is not met in view of various features, the following list of examples not being 
exhaustive: 

37 for flow controlling means (claim 1) and for flow control valves (page 5, line 23 
ff.). 

18 in for material supply means (claim 1) and for slurry feed pipe (page 5, line 12 
ff.), 

1 10 for passage (claim 1) and bore (page 8, line 27 ff.), 

102 for valve member (claim 2) and sleeve (page 7, line 13), 

104 for constrictor element (claim 2) and valve muscle (page 7, line 21 ff.), etc. 
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in Fig. 10 taken along lines D-D; and 

Fig. 12 is a chart comparing the size of particle which can 
pass through the valve of the present invention at a given flow constric- 
tion, to that of a conventional pinch valve. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

With reference to Figures 1 and 2, the mventor's centrifuge 
as shown in U.S. Patent no. 5,462,513, and incorporating the present 
invention is designated by reference numeral 1. It has a frame 3, a 
shroud 4 consisting of shroud lid 5 and tailings launder 14, and drive 
motor 9. The frame is constructed of hollow steel sections. The shroud 
lid 5 has openings for a slurry feed pipe 18 and inspection ports 17 and 
an inner lining 32 of a wear resistant material such as LINATEX™. The 
flange of shroud lid 5 is bolted to an upper flange of tailings launder 14. 
Tailings launder 14 is provided with a tailings discharge port 19. Nested 
in tailings launder 14 is a concentrate launder 16 with a concentrate 
discharge port 20 . The floors 22 and 24 respectively of launders 14 and 
16 form helical spirals downwardly to assist in a smooth outward flow of 
the discharge and are preferably coated with an ultra-high molecular 
weight polyethylene. Water may be introduced at ports 26 to fiirther 
assist the flow in the launder. The upper section of the tailings launder, 
where it forms the outer wall of the concentrate launder adjacent the 
output of flow control valves 37, is also provided with an inner l ining 32 
of a wear resistant material such as LINATEX™. The upper outside 
edge 7 of concentrate launder 16 extends into a circular slot 11 formed 
on the inner wall of tailings launder 14, forming a labyrinth barrier 
between the two launders. 



Rotor 21 has an inner surface of rotor bowl 23 forming three 
zones: a migration zone, a retention zone and a lip zone, zones A, B and 
C respectively as described in U.S. Patent no, 4,824,431, which cause 
the denser, target particles from the slurry flow to be concentrated in the 
retention zone. The rotor 21 is mounted in the frame 3 by bearing 
assemblies 25. The rotor has a sheave 27 which is driven by a belt (not 
shown) driven by electric motor 9. The rotor is provided with hopper 
rings 35 and flow control valves 37, which wUl be described in further 
detail below. An impeller 28 is provided on the centre of the floor of 
bowl 23 which has three or four upstandiag vanes to assist in the rotation 
of the slurry. A continuous 1/2 - inch slot 55 formed in the surface of 
the retention zone B between the lower edge of the inner surface of lip 
31 and the upper edge of the inner surface of lower bowl 30. Slot 55 
opens to a series of mass-flow hoppers formed between two polyurethane 
hopper rings which hoppers in turn open to the flow control valves 37. 

Rotor bowl 23 is formed of a steel lower bowl section 30, 
and steel lip 31. The inner surface of the rotor bowl has a lining 32 of 
a wear resistant material such as a 1/4-inch (.635 cm.) layer of LINA- 
TEX™. Air supply pipe 36 runs up the centre of rotor shaft 34 and 
connects the rotating union adapter 39 to flow control valves 37. Union 
adapter 39 connects the rotor shaft to rotating union 50. A cover 51 is 
provided to shield the union 50 and adapter 39. 

The flow control valves 37 are operated by compressed air 
which is suppUed to the rotor by rotating union 50. The purpose of the 
rotating union is to provide the compressed air from a storage tank 52 (to 
which pressurized air is periodically supplied through 53) via two sta- 



End plate 106 is secured to the valve body 100 through 
threaded holes 121 using screws 111 or the like. O-ring 107 is provided 
in annular depression 129 to seal the end plate 106 to the valve body 100. 
Bushing 108, of tungsten carbide or like material, around bore 110 
resists abrasion from the flow of concentrate and may be rotated 
periodically to increase its part life. To secure the valve body 100 to the 
machine, bolt 113 is provided through hole 124. Two further bolts 125 
are provided through slots 126. In this way the valve can be fully 
removed by removing bolt 113 and simply loosening the two remaining 
bolts 125. 

In operation, air pressure is typically first applied to the flow 
control valves 37 to close them. Motor 9 is activated to rotate the rotor. 
The slurry feed is introduced to the spuming rotor through feed pipe 18. 
Centrifugal forces cause tiie slurry to climb up the inner surface of the 
rotor bowl past slot 55 before being expelled past lip 31, into tailings 
launder 14 and thence out of the machine through discharge port 19. The 
hoppers are initially empty prior to introduction of the slurry. They 
rapidly fill with solids as tlie slurry is mtroduced. The hopper outlets 
remain closed during the initial stage. As the process advances, heavier 
concentrate accumulates in the retention zone. This accumulation of 
concentrate fills the hoppers. The controlled opening of the flow control 
valves 37 now operates to remove some of the material from the hopper. 
Such material is expelled by centrifugal force through valve bore 1 10 into 
concentrate launder 16. The diameter of orifice 110 may be varied 
automatically by a process controller or manually. To prevent clogging, 
it can be programmed to automatically and periodically "burp" open from 
a constricted diameter of, for example 1/8 iaches (.3175 cm.) to an open 



diameter of 3/8 inches (9525 cm.) every few minutes. The preferred 
fiilly open diameter of sleeve 102 is 1/2 inch (1.27 cm.). Similarly, in 
a Kelsey jig for example, a vibration monitor could detect an imbalance 
condition indicating a blocked spigot which would then automatically 
enlarge the valve orifice. 

Fig. 12 is a chart comparing the size of particle which can 
pass through the valve of the present invention at a given flow constric- 
tion, to that of a conventional pinch valve. The vertical axis plots the 
maximum diameter of sphere which can pass throu^ the orifice which 
is 1/2 (1.27 cm.) inch at its maximum opening. The horizontal axis plots 
the percentage of the maximum cross-sectional area to which the orifice 
is constricted. The solid line illustrates the performance of the concentric 
closure of the invention, while the doted line plots the conventional pinch 
valve, which is subject to frequent blockages when the maximum particle 
passage size hits .150 inches (.381 cm.). The chart thus illustrates tiiat 
the concentric closure of the present invention permits a greater 
percentage closure of the flow before reachmg the limit of frequent 
blockage. This results firom the fact that in the pinch valve, the 
perimeter of the orifice remains constant while its shape changes to 
reduce the cross-sectional area, while in the present invention the 
perimeter of the orifice decreases as the cross-sectional area decreases. 

As will be apparent to those sldlled m the art, various 
modifications and adaptations of the structure above described may be 
made without departing from the spirit of the invention, the scope of 
which is to be construed in accordance with the accompanying claims. 



I CLAIM: 



1. A centrifugal concentrator for separating particulate material of Wgher 
specific gravity from particulate material of lower specific gravity, 
comprising a) a rotating member (21) adapted for rotation about an axis,' 
(b) material supply means (18) to deliver said particulate material into 
said rotating member, c) a pluraUty of cavities for receiving said 
particulate material of higher specific gravity, extendmg radially 
outwardly with respect to the axis of rotation of said rotating member, 
said cavities each having an outwardly-extending outlet, and d) flow 
controlling means (37) for controUing the flow of material firom said 
outwardly-extending outlets of said cavities; characterized in that said 
flow controUing means (37) comprises a fluid inlet communicatmg with 
said outwardly-extending outlet, a fluid outlet and a passage (110) 
communicating therebetween and havmg a cross-sectional radius in the 
plane perpendicular to the longitudmal axis of said passage (110), 
wherem said passage (110) is radiaUy constrictible fi-om a fully open to 
a closed condition while mamtaming a cross-sectional shape which is 
substantially curcular over a major range of such radial constriction. 

2. The centrifugal concentrator of claun 1 wherein said flow control- 
Img means (37) comprises a cylmdrical elastomeric valve member (102) 
disposed within said passage, and an annular elastomeric constrictor 
element (104) mounted coaxially around said cylmdrical elastomeric valve 
member (102) and havmg a central thickened region for contacting and 
constricting said cylindrical elastomeric valve member (102). 
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3. The centrifugal concentrator of claim 1 wherein said radially cons- 
trictible passage (110) of said flow controlling means (37) has a cross- 
sectional shape which is substantially circular over at least half said range 
of radial constriction of said passage (110). 

4. The centrifugal concentrator of claim 1 wherein said radially cons- 
trictible passage (110) of said flow controlling means (37) has a 
maxunum dimension m the plane perpendicular to the longitudinal axis 
of said passage (110) which remains comparable to the dimension of said 
passage (110) perpendicular to said maximum dimension over a 
substantial range of radial constriction of said passage (110). 



5. The centrifugal concentrator of claim 3 wherein said radially cons- 
trictible passage (110) of said flow controlUng means (37) has a 

15 maxunum diameter of at least one-half inch (1.27 cm.). 

6 . The centrifugal concentrator of claim 3 wherein said range of radial 
constriction of said passage (110) is from at least as small as 1/8 inch 
(.3175 cm.) to at least as great as 1/2 mch (1.27 cm.). 

20 

7. The centrifugal concentrator of clahn 2 wherein flow controlling 
means (37) comprise a valve body (100), and said valve body comprises 
an air passageway (114) communicating with a compressed ah- supply for 
supplymg air under pressure to the exterior of said annular elastomeric 

25 constrictor element (104). 



The centrifugal concentrator of claim 2 wherein said flow 



controlling means (37) comprise a valve body (100), and a pressure reUef 
passage (130) extending from the outer surface of said cylindrical 
elastomeric valve member (102) to the exterior of the valve body (100). 



5 9. 



The centrifugal concentrator of claim 2 wherem said flow 
controlling means (37) comprise a valve body (100) and said amiular 
elastomeric constrictor element (104) is held in a chamber (116) in said 
valve body (100) and is pre-compressed to fit said chamber (116). 
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INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agenf s file reference 

F141 0010 


POR FURTHER Notification of Transmirtal of Internationai Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


Internationai application No. 

PCT/CA 99/00428 


International filing date (day/month/year) 

21/05/1999 


(Earliest) Priority Date (day/month/year) 

26/05/1998 


Applicant 

FALCON CONCENTRATORS INC, et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 2 sheets. 

PC] It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 



language in which it was filed, unless othenwise indicated under this item 

□ 



b. 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed togetiier with the international application in computer readable form, 
furnished subsequentiy to tiiis Authority in written form, 
furnished subsequentiy to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



tiie statement ttiat ttie subsequentiy furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that tiie information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is iaclcing (see Box II). 



4. With regard to the title, 

PC] tiie text is approved as submitted by tiie applicant. 

I I tiie text has been established by this Autiiority to read as follows: 



With regard to tine abstract, 

[X] the text is approved as submitted by tiie applicant. 

□ the text has been established, according to Rule 38.2(b), by tiiis Authority as it appears in Box III. The applicant may, 
within one montti from tiie date of mailing of tiiis international search report, submit comments to ttiis Authority. 

The figure of the drawings to be published witii the abstract is Figure No. 3 

PC] as suggested by tine applicant. Q None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because tfiis figure better characterizes the invention. 
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